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A male cone of Encephalartos longifolius (Jacq.) Lehm. with four 
normal euphylls at its apex was found on a plant in a Pretoria 
garden. This phenomenon is discussed in relation to branching 
patterns in cycads. 
'n Manlike keel van Encephalartos longifolius (Jacq.) Lehm. met 
vier normale eufille aan die punt is gevind op 'n plant wat in 'n tuin 
in Pretoria groei. Die verskynsel word bespreek en in verband 
gebring met vertakkingspatrone wat by sikadee voorkom. 
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The doctrine of recapitulation (Sporne 1974) is often rejec-
ted , and although the teratological approach does not seem 
popular among modern botanists, a few relatively recent 
publications have used data derived from anomalous struc-
tures to substantiate or refute theories. Examples of such 
papers are those of Guedes (1966) , Guedes & Dupuy 
(1971), Morvan (1971) and Schoonraad & van der Schijff 
(1975) . 
Inspection of teratological structures can, if treated cir-
cumspectly, suggest certain phylogenetic trends and can be 
useful in the interpretation of extant structures. This short 
communication deals with an anomalous, auxotelic cone of 
Encephalartos longifolius (Jacq.) Lehm., but in order to un-
derstand and interpret the morphology of such a teratologi-
cal structure an appreciation of the general architecture of 
the cycad plant is a prerequisite. 
An anomalous male cone of Encephalartos longifolius 
was found on a plant grown in a Pretoria garden. Photo-
graphs were taken at different stages of development, and 
after the cone was removed from the plant, about one 
month after pollen was shed. Pollen germination experi-
ments were undertaken to determine whether viable pollen 
was produced. 
When the plant was first seen on 5/5/1987 (Figure lA), 
the cone was about 40 cm long and resembled a normal 
cone apart from the fact that there were four healthy 
euphylls at the apex . By 15/6/1987 (Figure lB) pollen was 
being shed and the length of the cone had increased to 
about 60 cm. The fact that the cone produced viable pollen 
showing an in vitro germination of 80% was sufficient indi-
cation that we were dealing with an otherwise normal cone. 
When the cone was removed from the plant on 3-7-1987 
(Figure lC) it measured 75 cm. The tissue of the cone axis at 
the base of the cone looked healthy but nearer the apex it 
exhibited dark brown discoloration due to senescence. Im-
mediately below the four euphylls the axis tissue was still 
alive. This enabled us to make an end cutting which consis-
ted of a piece of stem with the four euphylls. 
The continued growth of the apical meristem in the ano-
malous Encephalartos cone resembles the condition in the 
female Cycas plant and brings to mind the term 'auxotelic' 
(Briggs & Johnson 1979). In the genus Cycas both the male 
and female strobili are borne terminally on the main plant 
axis (see also Chamberlain 1961; Halle et al. 1978). In the 
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female plant, after maturation or shedding of the lateral 
megasporophylls, growth is continued by means of the orig-
inal stem apical meristem. The female Cycas cone would 
therefore represent an auxotelic reproductive organ, ac-
cording to the terminology of Briggs & Johnson (1979) . 
Application of the term auxotelic to a cycad cone rather 
than an angiosperm inflorescence is a legitimate extension 
of its use since growth is continued 'through' the reproduc-
tive structure (Figure 2A) . However , in the male plant, 
continued growth after coning is by means of an axillary 
bud from below the base of the male cone (Figure 2B). This 
represents an anauxotelic structure (Briggs & Johnson 
1979). 
The main axis of the female Cycas plant can thus be de-
scribed as monocaulous, auxotelic and monoaxial, while 
the male plant would be monocaulous, anauxotelic and 
polyaxial, as the stem is made up of different modules after 
sympodial branching. Terminology is from Halle et al. 
(1978) and Briggs & Johnson (1979). It is also significant 
that the architecture of the Cycas plant changes during mat-
uration. Young plants are monocaulous, but sooner or later 
basitonic branching occurs with the result that older plants 
are polycaulous, conforming partly to Tomlinson's model 
and not truly to the models of Corner and Chamberlain as 
they were classified by Halle et al. (1978) . 
Young plants of the genus Encephalartos conform to the 
model of Corner (Halle et al. 1978) and growth is rhythmic. 
Male and female cones are lateral branches and the main 
stem remains monocaulous, monoaxial and monopodia!. 
Older plants become polycaulous, with modules derived 
from basi tonic branching and thus conforming to the model 
of Tomlinson, except for the rhythmic growth which was 
not incorporated in Tomlinson's model (Figure 2C). Both 
the male and female cones of Encephalartos are anauxotelic 
in the sense that the apical meristem of the lateral bud giv-
ing rise to the cone finally aborts . 
In the anomalous cone described above, the apical me-
ristem of the lateral branch did not abort but initiated ve-
getative leaves. Thus an auxotelic reproductive organ was 
formed, similar to the female strobilus of Cycas. 
In Encephalartos, stunted sporophylls usually terminate 
the female strobilus but proliferation of the terminal sterile 
megasporophylls is not an uncommon phenomenon . It is 
mentioned by Coulter & Chamberlain (1928) and De-
bruyne (1987) and has been observed by the senior author 
in E. longifolius in its natural habitat near Port Elizabeth in 
the eastern Cape as well as by Prof. Nathanael Grobbelaar, 
University of Pretoria (pers. comm.) in E. transvenosus 
Stapf & Burtt Davy. 
We cannot support the statement that cycads are mono-
caulous (Coulter & Chamberlain 1928; Halle et al. 1978) . 
According to Coulter & Chamberlain (1928) 'All stems are 
typically unbranched, but branching individuals are not 
rare in cultivation and are readily found in the field . .. . 
All genera have their branching individuals, .. . due to in-
juries ... ' . In our opinion basi tony is of general occur-
rence in cycads, at least in the genus Encephalartos. The 
best expression of this phenomenon is found in E. cycadi-
folius (Jacq.) Lehm. 
We are aware of the fact that a number of interpretations 
could be offered for the anomalous cone-like switching of 
the apical meristem from reproductive to vegetative mode. 
It could, however, well be argued that lateral cones of 
cycads in general may have originated from reduced lateral 
branches bearing terminal, auxotelic strobili. The te-
ratological cone of E. longifolius could then be interpreted 
as a recapitulation of an ancestral, auxotelic strobilus. The 
compact strobili may of course be of later development, as 
also speculated on by Coulter & Chamberlain (1928) when 
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Figure 1 Anomalous male cone of Encephalartos longifolius, photographed at different stages, 5/5/87 (A), 15/6/87 (B - ruler 30 cm) and 3/7/87 (C 
- ruler 100 cm). 
referring to the proliferation of the sterile mega-
sporophylls. The anomalous auxotelic cones found in 
cycads may therefore be recapitulations indicating the 
phylogenetic origin of anauxotelic cones from lateral, ve-
getative branches, or it could even be vice versa. 
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Figure 2 Tree models of different cycads (after Halle et al. 1978). A. female plant of Cycas; B. male plant of Cycas; C. male or female plant of 
Encephalartos ; a = auxotelic female strobilus; b = anauxotelic male strobilus forming the termination of a lateral module or sympodium; c = 
anauxotelic strobilus; d = basitonic branching; e = remains of previous terminal strobili; f = new module or lateral branch . Double lines on stem 
indicate rhythmic growth, arrows indicate continued growth and broken lines indicate termination of growth. 
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